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Simple bacteriologic LIS 
U. Lopaciuk, T. Pysko, J. Wieczynska, A. Lewandowski, D. 
Dzierzanowska, Children ,2fcnioriaI Health Inst., Drpt. qf Ctinical 
Barterialoy)~, Ilbrsaii: Polarid 
Objectives: There was a painful lack of simple bacteriologic soft- 
ware on the Polish market until last year. Existing programs were very 
complicated, and thus hard to maintain and very expensive. The deci- 
sion has been made to create Polish bacteriologic software. 
Methods: A data model describing workflow in bacteriologic 
laboratories has been created based on the MS Access relational data- 
base. For this data model, a user-friendly interface has been designed. 
Communication niodules that service data exchange between the 
bacteriologic database and external devices like BacT/Alert and 
BioMIC have also been created. A built-in language manager module 
makes it possible and very easy to translate the software into other 
languages. 
Results: Using the software has significantly improved the work 
organization in the laboratory, reducing the time spent on laboratory 
documentation. An analysis program makes it possible to obtain a 
variety of bacteriologic and epidemiologic data quickly, iiicluding 
graphic presentations. 
Conclusions: Simple LlS has modest hardware requirements and 
it is designed for the most popular operating system (Windows 95), 
so running it makes sense in both small and large bacteriologic labo- 
ratories. 
(1 Accuracy of antibiograms performed directly 
from urine incubation bottles of the SEBAC 
automatic system 
E. Sevin, C .  Ikschanips, C.J. Soussy, P. Legrand. Service dc 
Bartc~inloqic- 1 Fm/l!Sir-H)!Sicni., Hopital Hcnri h h d o u ,  Crefcil, Frmcc 
Objectives: The SEBAC automatic system allows rapid determind- 
tion of bacteriuria (les\ thnn 4 h). We compared the antiblograms 
obtained directly from SEBAC incubation bottles with these 
performed after isolation on agar. 
Methods: Only niononiicrobial urine samples (containing more 
than 5Y 1114 leukocytes and more than lo5 Gram-negative bacilli per 
niL) were used for the study. Antibiogranis were realized by the agar 
diffusion method on 46 strains (35 E. roli, 5 Klcbsiclla, 4 Pr(ifeus 
mirabilis, 1 Citr~ibacrcr~~~~irndi i ,  I Entrobarfer cloacae) using two methods 
of inoculum preparation: (1) SEBAC broth (containing 3 Y 10’ to 
4Y I l l ’ ’  CFU/mL after incubation for 195 min) diluted 1:400 in ster- 
ile water; (2) suspension of one colony in 5 niL sterile water diluted 
1:lS. Twenty-six antibiotics were so tested (13 R-lactains, 5 amino- 
glycosides, 3 quiiiolonea). 
Results: Comparing both techniques, the mean diameter varia- 
tion varied from -2.0 to 0.1 niin depending on the antibiotics tested, 
and the clinical categorizations (according to CASEM reconimenda- 
tions) were identical for 1168 of the 1196 tests (97.7%) (one test 
corresponds to one antibiotic for one strain). Only minor discrepan- 
cies were observed for the 28 remaining tests (mainly S->l). Twenty 
of them were linked to the presence of a low-level resistance niech- 
anism. In 1 0  of these cases the clinical categorization obtained using 
SEBAC broth dilution as inoculum was in agreement with the 
phenotypic interpretation of the microbiologist. 
Conclusion: Antibiogranis realized from SEBAC system broths 
are equivalent to those obtained with the usual technique. This allows 
us to obtain antibiogram results within 24 h following urine 
sampling, allowing early antibiothrrapy adaptation. 
m/ Evaluation of SIRSCAN Automatic System 
versus manual methods for antibiogram 
reading on blood or chocolate agar 
E. Sevin, C.J. Soussy, I-! Legrand. Scrvirc dc Rucfcriolqqie- I ’iroloqii, 
H)yierir, Hopital Hcrrri Alorrdor, Crcfeil, Frmcc 
Objectives: The performance of the ‘iutomdtic reader SIILSCAN 
adapted to antibiograni reading on blood or chocolate agar was eval- 
uated by comparison with the manual method. 
Methods: Antibiograms of Sfreptorocrirs pmuiror&x (I’NO) (8  
strains), R-hemolytic streptococci (OHS) (1 1 group A, 7 group D) aiid 
noii-heniolytic streptococci (NHS) (23 strains), performed on blood 
agar, and of Hacmoplziltts it$luenzac (HI) (7 strains), performed on 
chocolate agar, were read by both methods (SIRSCAN cy\teiii and 
manual reading of inhibition zone diameters using a sliding caliper). 
We studied the reading duration and the accur,icy of the automatic 
reader, in ternis of discrepancies of clinical categorization (Ills) and 
mean diameter variations (MDV), by comparison with the manual 
method considered as reference. 
Results: The mean duration of the SIKSCAN reading for one 
antibiograiii varied from 20 to 35 s, depending on the species testcd, 
versus 83 to 99 s for the manual reading successively practiced by 17 
technicians. The numbers of minor, major md very major UIS 2nd 
the MDV (mrn) were, respectively, 3 ,  7, I !  and 2,0 for 1°C) (127 
tests), 30, 10, 1 and -1.75 for BHS (287 tests), 35, 19, I! and 4) .0  for 
NHS (368 tests), and 9. 3 ,  1 )  and -2.4 Tor HI (77 test\ ) (one test 
correspond5 to one antibiotic tested againqt one str~in). 
Conclusion: The SIKSCAN automatic system is able t o  read 
antibiograms on blood aiid chocolate agar much faster than tech- 
nician, with a low variation of diameter measures with regard to the 
manual reading. Alao. discrepancir5 between the two niethods scciii 
to be low enough to permit the use of the SIRSCAN \ystein for 
routine bacteriology. 
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[ P43 1 Comparison of BACTEC MGIT 960 with 
BACTEC 460 and solid media for detection of 
mycobacteria in clinical specimens in clinical 
laboratory 
A.E Saleh, B. Weyer, U. Bruns. Arikro/~i,~/[!qiclab[,~, Klirrik A!cr/wim, 
KiiIiiilrr, Gerrr~arry 
Objectives: Evaluation of the BACTEC MGIT 960 with BACTEC 
460 and solid media for recovery of niycobacteria from clinical ywc- 
iniens in  the clinical laboratory. 
Methods: Four hundred and ninety-nine clinical specinicns were 
investigated by UACTEC MGIT 960 and BACTEC 460 and two 
solid media (Lowensteiii-Jenseii), one medium with glycerin, and the 
other without. 
Results: Eighty-five strains were detected ( M .  titbercirli~is, 81); 
MOTT, 5). BACTEC MGIT 960 and solid media recovcrcd 6 8  of 
the strains, and BACTEC 460 and solid media recovered 69. The 
mean times to detection of hf. tcrbcrnr/o.A for smear-positive specl- 
mens were 8.3 days with UACTEC MGIT %(I ,  0.2 days with 
BACTEC 460, and 2l.S days with solid media. The \medr-negat~ve 
specimens needed 15.4, 15.5 and 27.2 d.iy< with the three method\, 
respectively. 
Conclusions: The study indicdtes that UACTEC MGIT OOI! may 
be used 3s an alternative to 13ACTEC 460 for detection of niycobac- 
terid in laboratories. 
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Comparison of two fully automated liquid 
culture systems for recovery of mycobacteria 
from clinical specimens: BACTEC MGIT 960 
System versus MBlBacT 
G. Daeschlein, R. Lange. Euangelisih-Freihirchliches Krankenhaus 
Bernau, Germany 
Objectives: To compare the performance of the BACTEC MGIT 
960 and MB/BacT in combination with solid media, Ogawa and 
Stonebrink, for the recovery and time to detection of mycobacteria 
from human clinical specimens, the physical parameters, and the 
workflow. 
Methods: One thousand two hundred and six specimens (975 
respiratory, 3 body fluids, 6 tissue, 45 stools, 68 urines and 109 others) 
from 652 patients were processed with NALC/NaOH in 30-mL 
round-bottomed specimen preparation tubes. 
The detection principle for MGIT tubes is 0 2  consumption, and 
for MB/BacT bottles COz production. 
Results: One hundred and fifteen pathogenic mycobacteria, 86 
MTBC 16 MAC and 13 other mycobacteria, were isolated, ofwhich 
both systems, paired with solid media, recovered 102 isolates. The 
paired times to detection in BACTEC MGIT 960 tubes and 
MB/BacT bottles were 13.2 and 15 days for MTBC, 18 and 22.7 
days for MAC, and 16.7 and 20.2 days for MOTT, respectively The 
MGIT tube is smaller and three times lighter than the MB/BacT 
bottle. It takes 5.2 s to load one MGIT tube and 18.7 s for one 
MB/BacT bottle. MGIT tubes may be read manually for organisms 
requiring other incubation temperatures. 
Conclusions: The BACTEC MGIT 960 shows better perfor- 
mance in time to detection, significantly better for MTBC 
(p=0.0034). The BACTEC MGIT 960 has physical parameters and 
workflow characteristics which are well adapted to medium- and 
high-volume TB laboratories. 
9000 MB, MBlBacT and BACTEC Mgit 960 
System compared to Septi Check AFB 
A.R. Jansz', A. van Griethuysed, A.G.M. Buiting'. 'Department of 
Cliniial Microbiology, PAMM, Veidlzoven, 'St Elirabrth Hospital, 
Tilbuq, The  Netherlands 
Non-radiometric automated culture systems for mycobacteria are 
promising methods to shorten the detection time of mycobacteria. 
In three separate periods, we tested 9000 MB (Becton Dickinson 
(BD)), MB/BacT (Organon Tech.) and BACTEC Mgit 960 System 
(BD) in comparison to our routinely used Septi check AFB (BD). 
We included 1521-2390 mainly respiratory specimens per test 
period. Decontaminated specimen, 0.5 mL, was inoculated and incu- 
bated for 6 weeks, except for Septi check in the 9000 MB period 
10 weeks. Recovery rates and time to detection for Mycobaiterium 
tuberculosis complex (MTC) and mycobacteria other then MTC 
(MOTT) are given in the table. Positivity rates for MTC, smear posi- 
tivity and contamination rates per test period were comparable. We 
conclude that all three automatic systems are rapid, sensitive and effi- 
cient methods for isolation of mycobacteria. In our hands the sensi- 
tivity of 9000 MB was highest, that of MB/BacT was lowest, and 
Mgit tended to be fastest. Direct comparison between these systems 
is needed to confirm these data. 
MBlBacT mycobacteria detection system: 
comparison with routine Lowenstein-Jensen 
solid medium for recovery of Mycobacterium 
tuberculosis 
V.I. Litvinov, P.P. Seltsovsky, G.P. Lobashova, O.A. Irtuganova, 
A.M. Moroz. Moscow Antituberculosis Center, Moscow, Russia 
Objectives: To evaluate the performance of the computer-aided 
liquid culture system MB/BacT (Organon Teknika) for growth and 
detection of M. tuberculosis in respiratory specimens from tuberculo- 
sis patients. 
Methods: One hundred and seventy specimens were digested and 
decontaminated according to the protocol proposed by Organon 
Teknika, using NALC-NaOH. Following neutralization and 
centrifugation of the clinical samples, their pellets were placed into 
both the MB/BacT process bottles with the enrichment and supple- 
ment of five antimicrobial drugs and onto the L-J slants. On detect- 
ing a positive result, test samples were taken from this bottle to make 
a smear with Ziel-NieIssen staining as well as subcultured on the L- 
J slant and the blood agar plate to control contaminating microor- 
ganisms. 
Results: The time to detection of M. tuberculosis occurred in 
18.722.4 and 33.2'42 days with MB/BacT and L-J respectively 
Altogether, 55 cultures of mycobacteria were obtained 48 (87%) of 
these exhibited growth on the L-J slants, while MB/BacT detected 
49 (89%) cultures. All of them were identified as M .  tuberculosis. In 
42 cases we found coinciding positive results obtained using both 
liquid and solid media. In 6 cases mycobacteria showed growth on 
L-J slants only, while 7 cultures grew on the MB/BacT only. The 
contaminating rate for the MB/BacT was 3.9% versus 2.2% for L-J. 
Conclusions: Application of the MJYBacT automated system 
allows more rapid and high-percentage detection of Mycobacterium 
tuberculosis as compared to conventional L-J medium. 
ml Utility of the BACTEC MYCOlF LYTIC medium 
for the detection of mycobacteria in blood 
L. Martinez-Slnchez, M.J. Ruiz-Serrano, L. Torres, M.S. Diaz, L. 
Alcali, M. Rodriguez-Crkixems. E. Bouza. Hospital General 
Uuiuersitario, Servicio de Microbiologia, Madrid, Spain 
Mycobacterium tuberculosis (MTB) and Mycobacterium auium 
complex (MAC) are the two mycobacteria most frequently causing 
disseminated infection. Their isolation from blood is sometimes the 
only or the first evidence of systemic infection. 
Objective: To compare two methods for the detection of myco- 
bacteremia. 
Methods: We compared the traditional method for the detection 
of mycobacteremia in our hospital-non-comercial lysis-centrifuga- 
tion of the aerobic blood culture bottles (BACTEC plns+aerobic/F', 
BBL) with a new bottle specific for the isolation of mycobacteria 
from blood (BACTEC MYCO/F LYTIC, BBL) containing modi- 
fied Middlebrook 7H9 broth and a sensor which detects the decrease 
in the oxygen concentration due to an increase in mycobacterial 
growth. The identification of the mycobacterial isolates was 
performed by DNA probes (AccuProbe, Biomerieux). 
Summary: Two hundred and seventy-five blood cultures were 
processed in parallel by the two methods. Of them, 23 (8.4%) yielded 
positive results by Myco/F Lytic against 11 (4%) by the traditional 
method (p=0.05). The mycobacterial growth times for Myco/F 
Lytic and the traditional method were, respectively, 17 days (range 
6-32) and 44 days (range 33-60) (p<0.001). The probe could be 
performed directly from the Myco/F Lytic bottle. The mycobacte- 
ria isolated by the Myco/F Lytic method were: 18 MAC, 4 MTB 
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and 1 M. siiniae. However, with the traditional procedure we only 
isolated 9 MAC and 2 MTB. In relation to the number of patients 
with niycobactercmia, we diagnosed 20 by Myco/F Lytic but only 8 
by the traditional method (p<0.03). 
Conclusions: Myco/F Lytic is a rapid, simple and high diagnos- 
tic reliability inethod for the detection of niycobacteria in blood. 
[m Multicenter comparison of the BACTEC MGlT 
960 System versus solid media for recovery of 
mycobacteria from clinical specimens 
C. Truffot-Pernot, AP-He Bacteriology, Paris, France 
Objectives: To evaluate the performance of the non-radiometric 
BACTEC MGIT 960 System in comparison to solid media, 
Loewenstein-Jensen (LJ, Center l ) ,  Loewenstein-Jensen with PACT 
(LJP, Center 2) and Coletsos (Centers 1 and 2) for the recovery and 
time to detection of niycobacteria from clinical specimens. 
Materials and methods: Two thousand two hundred and sixty- 
one specimens were inoculated in MGIT (0.5 mL) and on two solid 
media (0.25 mL each): 2111 respiratory specimens (1518 sputa, 149 
bronchial washings and 444 other specimens-enters 1 and 2) and 
150 non-respiratory specimens (32 body fluids, 24 tissues, 90 urines 
and 4 other specimens-center 2). Respiratory and urine specimens 
were decontaminated according to the standard CDC NALC/ 
NaOH method using the MycoPrep kit (Becton Dickinson). 
Results: Three hundred and fifty-seven (15.8%) mycobacterial 
isolates-274 M .  tuberculosis complex (MTBC), 14 M. avium-intracel- 
lulare (MAC) and 69 other niycobacteria-were detected, 36.7%1 of 
them from smear-positive specimens. Three hundred and eighteen of 
the 357 isolates (89.1%; 259 MBTC, 13 MAC, 46 
others)-were detected in MGIT, and 287 (80.4%; 233 MTBC, 
11 MAC, 43 others) in solid media, 1.e. 249 in LJ/LJP and 259 in 
Coletsos. The mean times to detection in MGIT, LJ/LJP and 
Coletsos were 20.8, 25.2 and 24.0 days for MTBC, and 8.9, 25.1 and 
25 for MAC respectively. The contamination rate in MGIT was 
13.7% for center 1 and 6.5% for center 2. Seventy-two (7.1?4) spec- 
imens were contaminated in all media for center 1 and 19 (1.5%)) for 
center 2. 
Conclusions: Sensitivity and time to detection were significantly 
better with BACTEC MGIT 960 than with solid media. 
(-1 Evaluation of the BACTEC WlGlT 960 
automated antimycobacterial susceptibility 
test 
S. Beaty, P. Benzing, K. Strum, B. Byers. Becton Dickinson BioScience 
Diqnostic Systems, Sparks, Maryland, U S A  
Objective: To determine the efilcacy of the BACTEC MGIT 960 
Antiiiiycobacterial Test system. 
Methods: The BACTEC MGIT 960 system is an automated 
growth and detection system using an oxygen-sensitive fluorescent 
indicator to monitor microbial respiration. A method has been devel- 
oped for performing antimycobacterial susceptibility tests with this 
system. The test procedure includes two drug concentrations (mg/L) 
for streptomycin (1.0 and 4.0), isoniazid (0.1 and 0.4) and ethambu- 
to1 (5.0 and 7.5). The concentration of rifampin is 1.0 mg/L. Thirty 
strains of M. tuberculosis with varying susceptibility patterns were used. 
Tests were performed in triplicate with multiple lots of BACTEC 
MGIT 960 medium. The system was conipared to the modified 
method of proportion (MOP) method using Middlebrook 7H10 
Agar. The BACTEC MGIT 960 test was performed a t  the low drug 
concentrations first. This concentration correlates with the critical 
concentration of the MOP method. Strains determined to be resis- 
tant were then tested at the high drug concentration. The results of 
this test are compared to the high concentration used in the MOP 
method. 
Results: The BACTEC MGIT 960 results were essentially equiv- 
alent to those of the MOP procedure. Any observed disagreements 
occurred in strains that showed evidence of partial resistance a t  the 
low drug concentration. 
Conclusion: The data from this study show that the BACTEC 
MGIT 960 AST system is an accurate and reproducible niethod. The 
inclusion of two drug concentrations allows the clinicians a great 
degree of flexibility in accurately characterizing drug susceptibility 
patterns, particularly with MDR strains. 
m] Practical aspects of the use of the BACTEC 
MGlT 960 Automated Mycobacteria Detection 
System: growth, detection, identification and 
susceptibility testing of M. tuberculosis 
S. Beaty, P. Benzing, K. Strum, B. Byers, M. Warns. Beitoti 
Dickiman BioScience Diqwst ic  Systems, Sparks, M D ,  USA 
Objective: Validation of the procedures for growth detcction, 
probe-based identification and susceptibility testing of M .  tuberrrtlosis 
in the BACTEC MGIT 960 system. 
Methods and results: Procedures for identification and suscep- 
tibility testing of M .  tu6eriulosis directly from a BACTEC MGIT 960 
positive tube were developed. As many as 30 strains of .I4 tubc~rc.uhi- 
sis were used. MGlT tubes were prepared and inoculated (-10-100 
CFU). Positive tubes were determined to contain -10' viable 
cells/niL at the time of instrument positivity and readily determined 
AFB sniear positivity. The Genprobe TM and Probe TecTM culture 
confirmation assays were used for identification of both Ad. tuberculo- 
sis and M .  aviiim/intraceituiare complex from positive BACTEC 
MGIT 960 tubes. The tests show that this method is reproducible 
and effective on days 0-5 post-instrument positivity. A method was 
also developed for performing M .  tuberculosis susceptibility tests to 
SIRE drugs directly from a positive MGIT tube. The procedure 
requires a homogeneous cell suspension of -lo5 CFU. Procedures 
were developed for performing the BACTEC MGIT 960 AST 
procedure on days 1-5 accurately and reproducibly. The susceptibil- 
ity results were compared to both the modified Middlebrook 7H10 
agar method of proportion and the BACTEC 460TB susceptibility 
method. 
Conclusion: The BACTEC MGIT 960 System is a sen~itive, 
rapid, automated system for the detection of mycobacteria in 
processed and sterile clinical specimens. This study is a validation of 
practical procedures for the identification and susceptibility deternii- 
nation of M.  tuberculosis hrectly from a positive BACTEC MGIT 960 
tube. 
lm Evaluation of recovery and time to detection of 
Mycobacterium tuberculosis in the BACTEC 
MGlT 960 System compared with the BBL 
MGlT System and Lowenstein-Jensen medium 
O.A. Irtuganova, G.P. Lobashova, A.M. Moroz. MOSCCJUI 
Antitu6errnlosi.r Center, Mosiou< Russia 
Objectives: The study was performed to compare the fully auto- 
mated non-radiometric rysteni BACTEC MGlT 960 (Becton 
Dickinson) with the manual system BBL MGIT and L-J dants for 
growth and detection of M. tnberiulocis in respiratory specimens from 
tuberculosis patients 
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Methods: Two hundred and forty-two specimens were processed 
according to the protocol proposed by Becton Dickinson using the 
commercial MycoPrep kit. Each resulting pellet was inoculated into 
two MGIT tubes and onto two homemade L-J slants. One MGIT 
tube was loaded in BACTEC MGIT 960; the other MGIT tube was 
inoculated at 37OC and examined daily for fluorescence with the 
transilluminator. Upon detecting a positive result, test samples were 
taken for AFB staining and subcultures on the L-J slant and the blood 
agar plate to control contaminating microorganisms. 
Results: There were higher rates of recovery for M.  tuberculosis in 
the BACTEC MGIT 960 (90.9%) and the BBL MGIT (92.8%) than 
on the L-J medium (83.6%). The average times required for isolation 
of M.  tuberculosis were 10.7 days with the BACTEC 960, 14.5 days 
with the BBL MGIT and 33.2 days with the L-J slants. The conta- 
mination rates for the BACTEC MGIT 960 and BBL MGIT were 
9.1% and 7.2% respectively versus 1.8% for the L-J slants. 
Conclusions: The BACTEC MGIT 960 grew more h4. tubercu- 
losis cultures and was significantly more rapid in detection than the 
L-J mehum. The BACTEC MGIT 960 is advantageous for labora- 
tory processing over the BBL MGIT method according to a subjec- 
tive assessment of its results, but improved contamination control 
measures are desirable. 
F I  Evaluation of the Mycobacterial Growth 
Indicator Tube-Antibiotic Susceptibility Test 
(MGIT-AST) for Mycobacterium tuberculosis 
E. Cambau, C. Truffot-Pernot, C. Wichlacz, F. Boulahbal, J. 
Grosset, V Jarlier, Pitie-Salpefriere Hospitai, Centre f o r  Mycobacr. 
Diseas., Paris, France 
Objectives: To compare the results obtained with MGIT-AST (a 
reliable system for detecting mycobacterial growth, now proposed for 
antibiotic susceptibility testing) with the reference proportion 
method (MOP) on Loewenstein-Jensen (LJ). 
Methods: An indirect AST for the major antituberculous drugs, 
streptomycin (S), isoniazid (H), rifampicin (R) and ethambutol (E), 
was performed using LJ cultures on 62 clinical strains of M. tubercu- 
losis and 4 reference strains, of which 36 were susceptible to the four 
antibiotics and 30 resistant to at least one ofthem. In addition, a direct 
AST was performed on 10 AFB smear-positive specimens (1 
AFB/field) following the same method as used for culturing speci- 
mens. MGIT-AST and MOP were repeated in cases of discordant 
results. 
Results: Each drug-strain combination was considered separately 
The sensitivity of indirect AST for the detection of resistance to S ,  
H, R and E was loo%, 92.8%, 88.9% and loo%, respectively, and 
specificity was 100%, loo%, 100% and 98.3%, respectively. The 
results ofthe direct AST were concordant with those of MOP except 
for one false-resistant result for S. The results were obtained after 9.3 
days for indirect AST, and after 14.5 days for direct AST. 
Conclusions: Overall, these results suggest that the MGIT-AST 
is a reliable method for testing susceptibilities to the major antitu- 
berculous drugs and is applicable for direct testing on smear-positive 
specimens. The efficiency of the direct MGIT-AST should be care- 
fully evaluated. 
Clinical evaluation of the MGIT 960 
Mycobacterial Culture System 
H. Miorner, VO. Thomsen, Statens Serum fmtitlrt, Dept. of 
Mycobacteriology, Copenhaxen, Denmark 
Objectives: To estimate the performance of the MGIT 960 System 
in comparison to the BACTEC 460TB system for recovery of 
Mycobacterium spp. from clinical specimens. 
Methods: MGIT 960 (Becton Dickinson) is a fully automated 
culture system which utilizes the oxygen-quenching fluorescent 
technology for growth detection. In this prospective study, 963 
consecutive clinical samples were cultured in MGIT tubes, in 
BACTEC 12B, and on three solid media (Liiwenstein-Jensen, 
M7H10, and M7H11S). NALC-NaOH (final concentration 1.5%) 
was used for decontamination. Cultures were incubated at 3 7 T  for 
6 weeks. 
Results: Growth of mycobacteria was detected in 79 samples 
(8.2%) by at least one of the culture methods. Smear microscopy for 
acid-fast bacilli was positive in 38 samples. M.  tuberculosis complex 
(MTBC) strains were detected in 67 samples (66 M .  tuberculosis and 
1 M.  bouis). Non-tuberculous mycobacteria (NTM) were detected in 
12 samples (1.2%). Of the MTBC strains, MGIT, BACTEC, LJ, 
M7H10 and M7HllS detected 88%. 91% and 72%. 
I P54 1 Comparison of Cobas Amplicor, LCx, 
microscopy and culture for the detection of 
Mycobacterium tuberculosis in clinical samples 
M. Van De Vyvere, A. Brughmans, A. Van Reeth, K. Marien, A. 
Mertens. hlicrobiology Laboratory, AZ Stuivenbq, Antwerpen, Belgium 
Objectives: To compare the performance of LCx, PCR, 
microscopy and culture in the detection of M .  tuberculosis in clinical 
samples. 
Methods: Over 3 months, 452 consecutive samples (323 respira- 
tory samples) from 319 patient$ were tested for the presence of M .  
tuberculosis complex by two automated amplification methods, Cobas 
Amplicor Mycobacterium tuberculosis assay (CO AMTB) (Roche) and 
Abbott LCx Mycobacterium tuberculosis assay (LCx), by microscopy, and 
by conventional culture. 
Results: Forty-five specimens were positive by one of the ampli- 
fication methods: 36 by C O  AMTB and 45 by LCx. M. trrberculosix 
was cultured from 32 specimens, with 30 positive by LCx and 27 by 
C O  AMTB. The sensitivity and specificity were, respectively, 
84.4/100 for C O  AMTB, 93.9/99.5 for LCx, 75199.7 for micro- 
scopy and 96.9/100 for culture, when positive amplification tests 
with negative culture from patients receiving antituberculous therapy 
were not counted. Considering these tests as true positives, the values 
changed substantially, namely 77.3/100 for C O  AMTB, 95/99.5 for 
LCx, 54399.7  for microscopy and 69.5/100 for culture. The time 
to complete the procedure on 20 samples, beginning with the sedi- 
ment, was 5 h 30 min for LCx and 6 h 30 min for C O  AMTB. The 
hands-on time was about 73 min for LCx and 52 min for C O  
AMTB, with fewer unoccupied intervals. 
Conclusions: Both automated amplification tests are easy to 
implement in routine laboratory work and have acceptable sensitiv- 
ities. To us, LCx appears to be the most sensitive test, but we consider 
the absence of an internal control to be a serious disadvantage. 
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Comparison and clinical evaluation of COBAS 
AMPLICOR MTB PCR and LCx MTB LCR 
G. Unrschlein', S. Hermaim', H. Kelm', R. Lange'. 'Eiwn,&sch 
Frdirrhlithes Krankrrihairs w i d  Hcrzrentmm, Bernau, 
'F~tl ih.ruczkcnlrars~~~r Lirnpiheilkuride irnd Tlroraxrtiiruyie, Berlin, 
'Hc+nrtt Ulriri  Klinik-fiir Liiu,~p,i/icilkurrde, Surnnierfeld, Germany 
Objectives: To compare AMPLICOK PCR and LCx LCR for the 
routine detection of Mycobacteriunz rubrrrulosis complex (MTBC) in 
clinical speciniens. 
Methods: Nine hundred and seventy-three speciniens (respiratory 
and non-respiratory) were processed with NALCINaOH in 30-inL 
preparation tubes. Staining was performed with acridine orange, and 
culture with solid media (Ogawa/Stonebrink) and BACTEC MGIT 
960, PCR and LCR as indicated by the manufacturer's instructions. 
Results: In 36 (88%) of 41 culture-positive specimens, both 
amplification methods were positive, in 5 cases (12%) only the PCR, 
and in 8 (XI'%) only the LCR. Combined with miear and culture 
positivity, the PCX detected 98% (40) and the LCR 100% (41) of 
the MTBK-positive samples. The censitivity in combination with 
sniear positivity was 81% (17/21) with the PCR and 100% with the 
LCK, with smear negativity 80%) (16/20) and 95% (19/20) respec- 
tively The overall specificity, sensitivity and positive predictive value 
for the PCR and LCR were 99.5'%1 (96.4). 90.2% (97.6) and 0.9% 
(0.6) respectively. 
Conclusions: The LCx LCK is more sensitive but less specific 
than the AMI'LICOR P C R  for MTUK detection. This IS an advan- 
tage in the combined routine diagnostic procedure for rapid diagno- 
sis mainly in smear-negative samples. False-positive test results select 
carcinoma, chronic obstructive lung disease, HIV positivity and 
foriiier tuberculosis history 
wl Evaluation of the Abbott LCx MTB Assay for 
the diagnosis of respiratory and 
extrapulmonary tuberculosis 
C. Piersimoni, A. Filippetti, D. Nistd, S. Bornigia, M. Bartolucci, 
G. l l e  Sio. Tirrcttc General Hospital, Clinicd Rlicrobiolo~yy, Anrona, 
Italy 
Objectives: To waluate the reliability of the LCx MTB aniplifica- 
tion assay for the detection of R4ycobacterium tubercirlosis complex 
(MTB) froni respiratory and extrapulmonary speciinens. 
Methods: The LCx MTB assay was applied to 239 respiratory and 
98 extrapuliiionary specimens collected from 191 patients. Sensi- 
tivities, specificities and positive and negative predictive values were 
determined, assuming the combination of culture and clinical diag- 
nosis as the gold standard. 
Results: Seventy-one specimens were from 44 patients with a 
conclusive diagnosis of tuberculosis. LCx MTB sensitivities, speci- 
ficities and positive and negative predictive values were 76.2%. 99.4%, 
97.9% and 92.3% for respiratory specimens and 63.9%, 100%, 100%) 
and 85% for extrapulinoiiary specimens, respectively. 
Conclusions: The LCx MTB assay is a rapid, reliable and specific 
test for the detection of MTB in clinical speciinens. When testing 
extrapulmonary samples, LCx MTB sensitivity was shown to be 
unsaticfactory. 
1x1 Evaluation of the specificity and sensitivity and 
comparison of the new Abbot LCx MTB assay 
with current methods: culture and microscopy 
AFB 
A. Sosnovskaja , J. CicenaitC. Lilhirariiart Hospital uf 7% w d  Lnny 
Disenst..~, hlycobarterio/qy hhoratory ,  I 'ilniiq Litliuuniu 
Methods: Sixty-four samples with clinically suspected puliiion.iry 
tuberculosis were tested by various bacteriologic technique5. O f  
these, 31 were new cases of tuberculosis and 14 chronic cases. Nine 
cases were non-TB (sarcoidosis 4; bronchitis and pneumonia 5) .  
Testing of all samples was done by fluorescent microscopy, culture 
(liquid BACTEC 460 TB system) and the ligate c h i n  reaction. 
Results: All cases of positive culture or microscopy contiriiied the 
LCx MTU assay In new TU cases, culture and microscopy were pohi- 
tive in 15/31 (48.4?4); of these, 24/31 (77.4%) were LCx positive. In 
chronic TB cases, 4/1.4 (28.6%)) were culture and microscopy poti- 
tive; of these, 11/14 (78.6%) were LCx positive. I n  3 of 4 cases of 
sarcoidosis, LCx ascay wac positive, while microscopy and culture 
were negative. In 7 cases of bronchial asthnid and bronchitic, LCx 
assay wac positive. 
Conclusion: (1) The use of a combined LCx MTU assay and 
culture strateby increasec the wnsitivity of TU detection to 70'h with 
l l l ( l ' h  specificity (2) The LCx MTB assay is a rapid diagnostic 
method which can give results within 7 h. The work will be analyzed 
in more detail in the future. 
ml Clinical evaluation of the ABBOTT LCx MTB 
Assay for testing respiratory and non- 
respiratory specimens 
U. ReischI, L. Naurnann, M. Hengstler. A.-M. Fahr, K 
Feldniann, S. Kdsch-Gerdes . Cintversity of R~qerrsbu 
Group, Heidelberg, Central Hospital Garrtiu,y, Rescartli 
Gerniari y 
Objectives: Evaluation of the LCx MTB may (Abhott ChibH, 
Wiesbaden) for the detection of .Zlycohact~rizrnz rirbcwrlusir (MTU) 
complex in 747 well-characterized clinical specimens sent to our 
routine laboratories for MTB testing. The sample coiiiprised 369 
respiratory and 378 non-respiratory specimens. 
Methods: Following standard NALC decontaniin~tioii, .i 500-pL 
aliquot ofthe 1.5-mL sedinient sample was processed for L ( X .  The 
reniainder was inoculated onto culture media and used for acid-fast 
staining (auramine-rhodainine and/or Zieh-Neelteii). I)iagnostic 
culture, considered as the reference mrthod, was perforiiied using 
BACTEC, L-J, Stonebriiik and Kirchner media. Occasiondlly, MU- 
Redox, ESP or MGIT were alco used. 
Results and conclusions: Of the 136 culture-positive speci- 
mens, 125 were LCx MTB positive, and of the 611 culture-negative 
speciniens, 589 were LCx MTB negative. Coinpared to diagnostic 
culture, the overall sensitivity and specificity for the LCx MTU assay 
were 92.8% and 97.2% for the respiratory speciniens, and 87.5'!4> m d  
98.8% for the noii-respiratory specimens, respectively An internd 
control for reliable nioiiitoriiig of LCR inhibitors is missing in the 
coininercial test kit, but no inhibited samples were encountered 
during this study by spiking parallel reactions with a diluted Af. r n h w  
culosis H37 genomic DNA preparation. 
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[=( Comparison of Solid Medium Culture System 
(SM) and Mycobacteria Growth Indicator Tube 
(MGIT) for the detection of Mycobacterium 
tuberculosis 
P. Vargas Diaz, N. Prieto, T. Delgado, J. Alvarez, E. Gamoneda, M. 
L6pez-Brea. S. Microbiologia. Hosp. Uttivers. De La Princesa, Madrid, 
Spain 
Objective: To compare a solid mechum (SM) and a llquid medium 
(MGIT) for growth and detection of Mycobacterium tirberculoris using 
Tacquet and Tison's digestion-decontamination procedure. 
Method: We cultured a total of 988 samples-122 sterile corpo- 
ral liquids (SCL); 507 respiratory tract samples (RTS); 238 urme 
samples; 19 blood samples; 19 bone marrow samples and 83 surgery 
samples-from March 1997 to October 1997, and used Tacquet and 
Tison's digestion and decontamination procedure for those that were 
potentially contaminated. Before inoculating onto MGIT and solid 
medium, we washed them with 10 mL sterile distilled water. All 
medium culture systems were incubated at 37°C and searched for 
growth for 8 weeks, once a week for SM and twice a week for MGIT. 
*MTD: mean time for detection; *None of the 19 bone marrow 
samples was positive. 
Conclusions: We could not find differences between the two 
culture systems by using Tacquet and Tison's decontamination 
procedure. We suggest that further studies should he done with other 
decontamination systems to obtain better detection and recovery of 
Mycobacterium tubercrrlosis from clinical specimens when using MGIT. 
Results: The results are shown in the following table: 
Characterization of rapidly growing 
mycobacteria by using the API CORYNE 
System 
J. Esteban, F. Cabria, E. Rollan, R. Fernindez-Rohlas, E Soriano. 
Futtdaci6n Jm$ner Diaz, Madrid ,  Spain 
Objective: To evaluate the API CORYNE system for identification 
of rapidly growing mycobacteria. 
Methods: Clinical isolates of rapidly growing mycobacteria 
belonging to the Mycobacterium fortuitnm complex were inoculated 
onto API CORYNE strips and read according the instructions 
provided hy the supplier. 
Results: Fifty-seven strains of rapidly growing mycobacteria were 
studied (23 M.fortuitum, 10 M.  pertgrinuwi, 19 M.  chrlorine, 4 M.  absces- 
sus and 1 M.  rnncop&rm), including type strains of each species. The 
API CORYNE codes were as follows: 
v\ Comparative evaluation of a new rapid non- 
radiometric method of mycobacterial growth 
(ESP411 
M. Casal',', M. Vaquero2, J. Gutierrez'. 'University Hospital Reina 
Sofia, Clinical Microbiology Service, 'Mycobacreria R&rence Center, 
Cordoba, Spain 
Objectives: Clinical evaluation of a new non-radiometric auto- 
mated system for the rapid diagnosis of tuberculosis. 
Methods: During 1997 and 6 months of 1998, 1982 clinical 
sputum specimens were processed in triplicate for the ESPII, 
BACTEC 460 TB and Lowenstem-Jensen systems. The validity, 
isolates of Mycobacteriurn tuberculosis and time required for detecting 
M .  tuberccrlosis by the three systems were determined. 
Results: The sensitivity, specificity, and positwe predictive and 
negative values of the new system were 98'%, 99.8%, 98% and 99.8% 
respectively. No significant differences were found between the 
recovery rates for the three systems. The mean time for detection was 
10 days (range: 77-13 days) for specimens with positive bacilloscopy 
and 14 days (range: 1C-28 days) for specimens w t h  negative bacil- 
loscopy. The difference was statistically significant between ESPII and 
Lowenstein-Jensen but not between ESPIl and BACTEC. 
Conclusions: The new system proved to have excellent sensitiv- 
ity and specificity, which, along with its total automation, makes it a 
system of great clinical interest for the rapid diagnosis of tuberculo- 
sis and an alternative method to radiometric systems. 
Evaluation of PCR sensitivity applied for 
tuberculosis monitoring and treatment follow- 
UP 
S. Panaiotov', R. Lazarova', V. Mirchev', R. Vacheva', A. Ianev', 
I. Kadiev2. 'Military Medical Academy, So&, 'Iskrez Hospital, Sofia 
Region, Bulgaria 
Objectives: To evaluate an 'in-house' nested-PCR test applied fror 
early diagnosis and follow-up of tuberculosis treatment. 
Methods: The PCR test is based on M .  tuberculosis insertion 
sequence IS6110 detection. For a period of 2 years, 1453 samples 
collected from about 915 patients have been examined with three 
methods: acid-fast staining, culture and PCR. Seventy-seven patients 
have been etiologically verified. For a few cases we demonstrate that 
the PCR results are obtained before the first positive culture and 
microscopy results. Tuberculosis follow-up was evaluated following 
the positive microscopy, culture and PCR result. Evaluation of the 
period during which microscopy, culture and PCR results remain 
positive for each TB patient was also performed. 
Results: We found that the P C R  results remain positive for up to 
4-5 months 
after the last positive culture results. 
Conclusions: On the basis of the data obtained, we evaluate the 
usefulness of the P C R  test applied for tuberculosis monitoring and 
treatment follow-up. Culture and P C R  results have to be negative - 
active tuber. Is on end. 
These codes correspond in the API CORYNE database to several 
genera, including Rhuducoccus, Dietzia, Nocardia, Arthrobacter and 
Corynebacterium. 
Conclusion: The API CORYNE system is able to discriminate 
between members of the M .  fortuitum complex. However, there are 
no differences between M. fortiiituni and M .peregrimmm, making 
necessary the use of complementary tests. 
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F] Utility of the LCx-MTB System in the diagnosis 
of extrapulmonary tuberculosis 
A. Torres-Lana, M. Lecuona-Fernindez, M.C. Hernindez-Gracia, 
M.I. Montesinos-Hernindez, C. Revert-Gironks, M.C. Garcia- 
Castro, A. Sierra-L6pez, Hosp. Uniuersit. de Cunarias, Microbiology, 
La Laguvra, Spaitr 
Objective: To assess the ability of the LCx-MTB system in the diag- 
nosis of extrapulmonary tuberculosis. 
Methods: Three hundred and fifty-eight clinical samples (all types 
except those from the respiratory tract) were included in our study. 
Saniples were stained and cultured in both solid (Lowenstein-Jensen) 
and liquid media (MGIT). The LCx-MTB technique was performed 
in pellets after decontamination with NaOH. We considered that 
there was tuberculosis if growth of M. ~irberculosis was seen in any of 
the media or when there was histopatholorn and/or clinical features 
of tuberculosis, together with improvement after correct treatment. 
Results: Thirty samples from 20 different patients fulfilled our 
criteria of tuberculosis. O f  these, 26 samples were LCx-MTB posi- 
tive, correspondmg to 17 patients. Four false negatives were found: 
two from gastric fluids, one from urine and one froin a biopsy spec- 
imen. Three hundred and twenty-eight samples showed no tubercu- 
losis and LCx-MTB was negative on 326 occasions. The two 
false-positive samples belonged to one urine and one pleural fluid. 
Sensitivity was 86.6% and specificity was 99.4%. In only 5 of 20 
patients with tuberculosis, acid-fast bacilli were seen in their smears. 
LCx-MTB was the fastest procedure in 12 patients in diagnosing 
non-pulmonary tuberculosis and it diagnosed 17 overall. The system 
could not recognize tuberculosis DNA in three patients: a child and 
two adults, one of them under treatment for the previous 4 months. 
Conclusions: (1) LCx-MTB is a rapid, especially in smear-nega- 
tive samples, and easy-to-use system. (2) LCx-MTB has a high sensi- 
tivity and specificity. 
Evaluation of the Gen-Probe Amplified 
Mycobacterium tuberculosis Direct Test 
(AMTDT) for direct detection of 
Mycobacterium tuberculosis in respiratory and 
non-respiratory specimens 
L. Alcali, M.J. Ruiz-Serrano, S .  Hernangbmez, M. Marin, R. San 
Juan, E. Bouza. Hospital General Uirivcrsitario, Seruicio de 
Mi~rubiologia, Madrid, Spain 
Rapid diagnosis of Myoharterium tuberculosis is critical for optimal 
treatment of patients However, standard methods (smear and culture) 
are slow or lack sensitivity. AMTDT is a transcription-mediated 
amplification procedure that detects M .  tubernrlosis complex rRNA 
from direct specimens in 3.5 h. 
Objectives: To compare the AMTDT with culture results and 
clinical data for the diagnosis ofM. tuberculosis in respiratory (KS) and 
non-respiratory (NRS) specimens. 
Methods: Seven hundred and seventy-nine samples (595 RS and 
184 NRS) from 394 patients were evaluated. Samples were cultured 
in Lowenstein-Jensen pyruvate and MGIT media and an aurainine 
stnear was performed 
Summary: M. tuberculosis was recovered from 76 samples (9.8%), 
whereas 18 samplec (2.3%) grew non-tuberculous mycobacteria 
(NTM). Overall, the sensitivity ( S ) ,  specificity (Sp) and positive 
(PPV) and negative (NPV) predictive values were 90.8%, 93.9%. 
61.6%) and 99.0%1, respectively When samples with relative light unit 
(RLU) values between 30 000 and 1 000 000 were retested, the S /  
Sp/PPV/NPV (96) wereas follows. Overall: 90.8/98.9 (p<0.05)/89.6 
(p<0.05)/99.0; RS: 91.7/99.1/91.7/99.1; NRS: 87.5/98.2/82.4/ 
98.8. On retest, the sensitivities of the 38 smear-positive and 38 
smear-negative specimens with positive cultures were 1 OO'% and 
81.696, respectively. N o  falre-positive results were detected for any 
smear-positive culture-negative samples from treated patients or for 
any cultures that grew NTM. 
Conclusions: AMTDT is a highly sensitive and specific tech- 
nique for the rapid detection of M. tubercirlosis in all types of clinical 
samples. The specificity and positive predictive value of thic tech- 
nique can be improved by retesting samples with values between 
30 000 and 1 000 000 RLUs. 
Resistance mechanisms 
m1 Lack of in vitro and in vivo selection of 
bacterial resistance with roxithromycin 
L. Drago', M.C. Fassina', E. De Vecchi', B. Mornbelli', A. 
Lombardi', E Marchetti', M.K. Gismondo'. 'Laboratory qf C/itrica/ 
Microbioloz),, LITA 'L Sam'  Zach& Hospitai, 'Howiisf  .\hiriou 
Roussel, Milan, Italy 
Objectives: To evaluate the in vitro and in vivo selective pressure 
exerted by roxithromycin on group A ILheniolytic streptococci 
(GABHS). 
Methods: The roxithromycin in vitro antimicrobial activity on 50 
GABHS strains was determined by microdilution according to the 
NCCLS and by determination of boundary concentrations (UC). 
Then, an inoculum of 10"' CFU/mL of each strain was exposed to 
a roxithroiiiyciii concentration of 16XMIC, and MIC and BC were 
re-determined immediately and after 6 and 12 h. Resistance was 
defined as a 2-fold increase in MIC or UC. The in vivo selection of 
resistance was evaluated by infecting intraperitoneally five groups of 
C D  1 inice with selected GABHS strains. Two hours after cliallcnge 
(10'' CFU/mL), roxithroinycin (20 mg/kg) was administered subcu- 
taneously, and 24 h later peritoneal fluid was collected and inocu- 
lated into antibiotic-free broth for GABHS recovery and MIC arid 
BC determination. Roxithroniycin serum, levels were checked in 
healthy and infected mice after 0, 1, 2, 3, 6, 12 and 24 h. 
Results: The roxithroniycin MICsr,, MICso and MIC ranges were 
0.06, 0.125 and 0.03-0.5 mg/L, respectively. The BCs ranged within 
0.09 and 0.15 mg/L. N o  significant changes in GABHS MIC or U C  
were observed after roxythroinycin in vitro high o r  in vivo 24-h ther- 
apeutic concentration exposure. N o  difference in roxithromycin 
serum time-course between healthy and infected mice was detected 
and values were within the expected range. 
Conclusions: As in the precent study, after in vitro and in vivo 
challenge, we were not able to obtain roxithroniycin-resirtaiit strains, 
we conclude that roxithromycin shows a very low potential for resis- 
tance selection in GABHS. 
(p654 In vitro development of resistance in 
respiratory pathogens due to macrolide 
subinhibitory concentration 
H.Grimm, A.E Schinalreck. Laboratory Dr. Ghrtner, W*iu$yrtiw; 
MicrorLlbiolo~q~ H .  Mack, Illertisserr, Cermariy 
Objectives: To demonstrate if there are differences between iiiacro- 
lides in the potential to emerge resistance due to subinhibitory 
concentrations. 
Methods: Eight strains each of Haernoplrilirs ir!fluenzae, Strcptorocius 
pneirmouiae and Srreptococcrrs pyogetm were 20 tiines consecutively 
